cii^kn the EuroDeai t Search 
Report of EP oi oo a^oq <\ 
Your Ref . : - -^x^ -gpf qw aiS 


Europaisches Patentamt 
European Patent Office 
Office uropeen des brevets 


liiillillOiiii 

S Publication number: 0 487 921 A2 


EUROPEAN PATENT APPLICATION 


© Application number: 91118538.7 
@ Date of filing: 30.10.91 


© int.Ci5:A61F 13/15 


@ Priority: 31.10.90 JP 294896/90 
04.04.91 JP 99623/91 
04.06.91 JP 132966/91 

@ Date of publication of application: 
03.06.92 Bulletin 92^3 

@ Designated Contracting States: 
DE FR GB SE 

(2) Applicant: KAO CORPORATION 

14-10, NihonbashI Kayabacho 1-chome 
Chuo-ku Tolcyo(JP) 

@ Inventor: Watanabe, Hisanori 


2- 39, Fudomae 4-chome 
Utsunomlya-shI, Tochigi-ken(JP) 
Inventor: Ando, Kenji 

4594, Ichlhana, Ichikai-machi 
Haga-gun, TDchigi-ken(JP) ' 
Inventor: Kawaguchi, Haruko 

3- 9-8, HigashI Shukugou 
Utsunomiya-shi, Tochigl-ken(JP) 

® Representative: Patentanwalte GrUnecker, 
Kinkeldey, Stockmair & Partner 
Maximilianstrasse 58 
W-8000 MUnchen 22(DE) 


0 Disposable diaper. 


CM 

a> 

00 


® In a disposable diaper including a body having a liquid permeable topsheet, a liquid impermeable backsheet, 
and an absorbent member Interposed therebetween, the body being divided into a stomach portion which, when 
in wear, is located on a wearer's stomach side and a back portion which, when in wear, is located on his back 
side, the stomach portion and the back portion being connected and fixed together at both side edge portions, 
respectively, of the stomach and back portions to form a pair of leg opening portions and a unitary waist opening 
portion, 

the waist opening portion and pair of leg opening portions are provided around entire peripheral edges 
thereof with elastic members forming substantially continuous gathers. 
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BACKGROUND OF THE INVENTION 
[Reld of the Invention] 

5 This invention relates to a disposable diaper for infants, adults or incontinent persons, and particularly to 

a shorts type disposable diaper. 

[Description of the Prior Art] 

w In general, this kind of disposable diapers include a vertically long body connprising a liquid permeable 
topsheet, a liquid impernr^eable backsheet. and an absorbent member interposed therebetween, the body 
being divided into a stomach portion which, when in wear, Is located on the stomach side of its user and a 
back portion which, when in wear, is located on his back side. 

As a known disposable diaper of this type, there is, for example, a flat type in which both side edges 

16 (side flaps) of the back portion are provided with fastening devices which, when in use. are fastened to the 
stomach portion of the body (Japanese Patent Publication No. Sho 52-40267). 

In a recent time, there was proposed a shorts type disposable diaper in which a pair of right and left 
side flaps formed along both longitudinal sides of its body are connected and fixed together at both 
stomach and back portions to form a pair of right and left leg opening portions and a unitary waist opening 

20 portion (Japanese Patent Early Laid-open Publication No. Sho 61-207605). In the shorts type disposable 
diaper, both the pair of leg opening portions and the unitary waist opening portion are designed to be 
expansible so as to fit to the wearer's body. Usually, since the wearer himself can wear this shorts type 
disposable diaper in his standing state, it is used as a toilet training underwear for a baby to prompt him to 
be free from a diaper as soon as possible. It is also used for an incontinent person, or an adult who can 

25 walk. 

The shorts type disposable diaper of this type has such feature, when compared with the so-called flat 
type diaper, as that the wearer can pull it up and down by himself just like a normal underwear. In order to 
satisfy the requirement that the wearer himself can easily wear it without leakage of waste materials, the 
shorts type disposable diaper is required to have an excellent fitness. Moreover, it is required to have a 

30 favorable compliance to the wearer's busy action. 

In order to meet with such requirements as mentioned above, Japanese Patent Early Laid-open 
Publication No. Hei 2-4364 discloses a constitution, wherein an expansible side panel (side member) is 
provided to side portions for connecting a stomach portion with a back portion of a body, and elastic 
members are provided to an end portion of the stomach side and an end portion of the back side of the 

35 body. 

That is, as is shown in Fig. 8, in a body 55 of a conventional diaper 51, an under-crotch portion is 
provided at both side edges thereof with side flaps 59a, 59b extending outward of an absorbent member 54, 
and the body 55 is provided at both end portions thereof with waist flaps 57a, 57b extending outward of the 
absorbent member 54, the side flaps 59a, 59b of the under-crotch portion being provided with elastic 

40 members 61. 61 which are arranged thereon in expansible states. Similarly, the waist flaps 57a, 57b are 
provided with elastic members 58a. 58b which are arranged thereon in expansible states in order to 
enhance the fitness around the wearer's waist part. The body 55 is provided on both sides of Its back 
portion with side panels 62, 62 and on both sides of its stomach portion with side panels 63, 63. Each of the 
side panels 62 and 63 is formed of an elastic member which is a separate member from the body 55, and 

45 the side panels 62 and 63 are connectable with each other at end portions 64, 64 thereof. 

However, owing to the congelation of expanding lines of stress (indicated by two-headed arrows with 
empty Inside In Fig. 7) at the leg opening portions and at the waist opening portion, which respectively are 
formed by the elastic members 61 , 58a. 58b and the side panels 62, 63 having elasticity, as shown in its 
worn state in Fig. 9, the conventional shorts type disposable diaper 51 has the following problems. 

60 The expression "expanding lines of stress" refers to expansible portions applied with gatherings formed 
of an elastic member. 

That is, although th expanding lines of stress of the respective opening portions are intersected with 
each other when they are extended, a gap portion X is sometimes formed b tween adjacent expanding 
lines of stress, the gap portion X where no expanding line of stress xists. For example, when the wearer is 
55 in a bending attitude, gaps X are formed between the diaper and the wearer at his stomach portion, and 
these gaps X are turned out to be a cause of leakage. 

Further, it has such problems as that since the side panels 62. 63 are form d of a separate member 
from the body, the number of component parts of the diaper is increased and the manufacturing process 
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becomes complicated, thus resulting in high cost. 

Furthemnore, the side panels 62, 63 are of a unitary member, and the physical property of each portion 
is the same. Accordingly, in order to increase the fastening force for preventing a slip-down and enhancing 
the fitness, the expansion of the whole side panels 62. 63 is required to be increased. However, if the 
5 expansion is increased, an excessive oppressive sensation is given to the wearer or the increased 
expansion jeopardizes the wearer's smooth putting-on and putting-off performance. 

SUMMARY OF THE INVENTION 

10 An object of the present invention is to provide a disposable diaper capable of surely preventing the 
leakage of waste material and reducing the costs. 

The present invention has achieved the above object by providing a disposable diaper Including a body 
having a liquid permeable topsheet. a liquid impermeable backsheet. and an absorbent member interposed 
therebetween, said body being divided into a stomach portion which, when in wear, is located on a wearer's 

IS stomach side and a back portion which, when in wear, is located on his back side, the stomach portion and 
the back portion being connected and fixed together at both side edge portions, respectively, of said 
stomach and back portions to form a pair of leg opening portions and a unitary waist opening portion, 
wherein the waist opening portion and pair of leg opening portions are provided around entire peripheral 
edges (which are also referred to as surrounding portions) thereof with elastic members forming substan- 

20 tially continuous gathers. 

Furthermore, the present invention has achieved the above object by providing a disposable diaper 
including a body having a liquid permeable topsheet. a liquid impermeable backsheet. and an absorbent 
member interposed therebetween, connecting and fixing a stomach portion located on a wearer's stomach 
side and a back portion located on his back side together at tx)th side edge portions, respectively, of the 

25 stomach and back portions to forrn a unitary waist opening portion, a pair of leg opening portions and a 
waist portion, and forming gathers around surrounding portions of the waist opening portion and the leg 
opening portions and at least part in the surrounding direction of the waist portion, wherein expanding 
stresses In the surrounding direction of the surrounding portions of the waist opening portion, the leg 
opening portions and the waist portion are different. 

30 When the disposable diaper of the present invention is in wear, the substantially continuous gathers, 
which are integrally formed with the body, continuously act on both the waist opening and the pair of leg 
opening portions. As a result, no gap is formed between the diaper and its wearer and it can surely prevent 
the leakage of waste material from the diaper. 

The term "continuously" refers to a state where expanding lines of stress are continuous without 

35 interruption. It suffices, if, for example, the gathers are substantially continuous through the connected 
portion and they are not necessarily be continuous as the elastic members. 

Further, since the continuous gathers are integrally formed with the body of the diaper, the component 
parts can be reduced when compared with the prior art where the body is formed of a separate member, 
the manufacturing process can be simplified, and the manufacturing cost can be reduced. 

40 Furthermore, the gathers of the present invention can be improved in fitness and handling by arranging 
a plurality of elastic members in juxtaposed relation or superposed relation. 

BRIEF DESCRIPTION OF THE DRAWINGS 

45 Fig. 1 is a view showing a developed state of a disposable diaper according to one embodiment of the 
present invention. 

Fig. 2 is a perspective view of the disposable diaper of Fig. 1, showing a state when it is put on a 

wearer. 

Rg. 3 is a view showing a developed state of a disposable diaper according to another embodiment of 
50 the present invention. 

Fig. 4 is a perspective view of the disposable diaper of Rg. 3. showing a state when It Is supposed to 
be worn by a wearer. 

Rg. 5 is a perspective view of a disposable diaper according to still another embodiment of the present 
Invention, showing a stat when it is supposed to be worn by a wear r. 
55 Rg. 6 is a perspective view of a disposable diaper according to still another emt>odiment of the present 
invention, showing a state when it is supposed to be worn by a wearer. 

Rg. 7 is a explanatory view showing wearer's portions corresponding to the disposal diaper when the 
diaper of Rg. 6 is supposed to be worn by him. 
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Fig 8 is a view showing a developed state of the conventional disposable diaper. 
Fig. 9 is a perspective view of the conventional disposable diaper, showing a state when it is put on a 
wearer. 

D ETAILED DESCRIPTION OF THE EMBODIMENT 

Several embodiments of the present invention will be described in detail with reference to Figs. 1 

through 5 of the accompanying drawings. ,. . ^ . „^^<.»Kia 

A disposable diaper 1 of the present invention .includes a body which comprises a liquid impermeable 
topsheet 2, a liquid impermeable backsheet 3 corresponding to the topsheet 2. and an absorbent member 4 
fixedly interposed between both the topsheet and backsheet 2 and 3 and adapted to absorb waste matenal. 

The body 5 is divided into a stomach portion 5a which, when in wear, is located on the wearers 
stomach side and a back portion 5b which, when in wear, is located on his back side, the stomach portion 
5a and back portion 5b being symmetric with reference to a vertical center line 6a which is located 

75 qenerally at its center. ^ ^ . ... 

In the stomach portion 5a and back portion 5b of the body 5. the absorbent member 4 is provided on 
both longitudinal edges thereof with a pair of waist flaps 7a. 7b extending outward therefrom, elasftc 
members 8a. 8b for forming a gather on each waist flap 7a. 7b. a pair of right and left side flaps 9a. 9b 
extending outward from both side edges of the absorbent member 4 in the width direction thereof and 

20 elastic members 11a. 11b for forming a gather on each leg portion 10a. 10b of each side flap 9a. 9b. the 
side flaps 5b. 5a on both the back and stomach sides being partially connected and affixed at both the side 
edges 12b. 12a to form the waist opening portion 13 and a pair of right and left leg opening portions 14a. 

^^"^Thr^lst^flaps 7a, 7b and the side flaps 9a. 9b are the overlapped portions of the topsheet and 
25 backsheet 2 and 3 and are integral with the body 5. ^ ^ -.u t„n«hoot 9 

The elastic members 8a. 8b of the waist flaps 7a, 7b are continuously connected with the topsheet 2 
and backsheet 3 as a plurality of yam-like members arranged in generally parallel relation along the edges 
of the waist flaps 7a. 7b. When the waist opening portion 13 is formed by this, the elastic members 8a 8b 
of the waist flaps 7a. 7b are continuously arranged along the peripheral edge of the waist opening portion 

" On the other hand, the elastic member 11a is accurate and the member lib is linear. The arcuate 
elastic member 11a is formed in an arcuate configuration along a horseshoe shape of each leg portion lOa 
10b at the side flaps 9a. 9b. Further, the linear elastic member lib linearly extends to a concave portion of 
the horseshoe shape in each side flap from each side flap 9a, 9b and intersected with the arcuate elastic 
35 member 11a. The elastic members 11a. lib of this side flap are arranged adjacent to thie edges of the pair 
of leg portions, that is. adjacent to the side edges of the side flaps 9a. 9b in the 
distance from the side edges to the outermost edges of the elastic members 11a. lib of the side flap ^ 
preferably 0- 50mm and more preferably 0- 20mm and the distance from the outer edge of the absorbent 
member to the innermost edges of the elastic members 11a. lib is preferably 0- 50mm and more 

preferably 0-20mm.^^^^ 11a. lib of the side flap are connected to the body 5 of the shorts type 
disposable diaper 1 in generally stretched states by means known per se. such as ultrasonic welding, heat 
welding, adhesive agent, etc. Any material known in the art. such as yam rubber, flat mbber. film type 
rubber or tape-like foam polyurethane can be used, and a unitary piece or a plurality of pieces may !» 
45 used. In general, however, the the elastic members 1 la. 1 lb of the right and left side flaps are ananged m 
symmetric relation. The stress is preferably 70- lOOg when they are stretched 150%. In order not to 
generate a gap at the opening portion, the stress of the elastic member 11a. lib may be arranged to be 
different from each other or otherwise it may be formed such that the stresses of the outer elastic members 
of the respective 11a. lib become high. . 

The elastic members 8a. 8b of the waist flap are preferably of non-woven fabnc type having 
expansibility, the expansibility being preferably larger In the width direction rather than in tiie longitudinal 
direction. The elastic members 8a. 8b of the waist flap are connected and fixed to the waist flaps 7a. 7b by 
known means in the art such as adhesive agent such as hot melt, ultrasonic welding, heat welding, etc. 
Further, the elastic members 8a, 8b of this waist flap ar connected in such states as being xpansible. 

The term "connected" used herein refers to a state where both the elastic members are contacted with 
each other in such a manner as to be able to generate at least an expanding line of stress as in the above 
term "continuously", and preferably connected in such a manner as to be. either directly or indirectly, 
superposed one upon the other. 
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The topsheet 2 is a liquid permeable sheet for permeating waste material to the absorbent member 4 
and preferably has a feel something like an undergarment. Examples of such liquid permeable sheet are 
preferably woven fabrics, nonwoven fabrics, perforated films and the like. The permeation leakage of waste 
materials such as urine and the like from the edge portion of the topsheet 2 can be prevented by applying a 
s water repellent treatment to the peripheral edge portion of the top sheet by a method for applying a 
hydrophobic compound such as silicon series oil solution, paraffin wax and the like to the peripheral edge 
portion of the topsheet 2 or by a method for applying a hydrophillc compound such as alkyi phosphoric 
ester to the peripheral edge portion of the topsheet 2 in advance and then cleaning the peripheral edge with 
hot water. 

10 The backsheet 3 is preferably a moisture permeable and liquid impenmeable sheet able to permeate 
vapor therethrough and formed of a thermoplastic resin and filler added thereto and stretched and more 
preferably a sheet having a feel something like an undergarment Examples of such liquid impermeable 
sheet are a composite material of film and a woven fabric or a composite material of film and a woven 
fabric. 

IS The absorbent member 4 used in the disposable diaper 1 of this embodiment is preferably comprised 
of a fluff pulp as a chief component material and a high molecular water absorbent polymer as a secondary 
material, or a mixture of a thermoplastic resin, a cellulosic fiber and a high molecular water absorbent 
polymer subjected to heat treatment. The existing position of the high molecular water absorbent polymer 
may be in an upper layer, an intermediate layer or a lower layer, and the high molecular water absorbent 

20 polymer may be mixed with pulp. The high molecular water absorbent polymer preferably has an ability for 
absorbing and holding liquid more than twenty times the dead weight thereof and is in a grain shape having 
a property able to be gelled. Examples of such high molecular water absorbent polymer are preferably 
starch-acrylic (salt) graft copolymer, a saponified material of starch-acrylonitrile copolymer, bridged material 
of sodium carboxymethylcellulose. acrylic (salt) polymer and the like. 

25 The shorts type disposable diaper 1 of this embodiment can be obtained by folding the body of the 
diaper 1 back into a half along the horizontal center line 6b and connecting and fixing both side edges 12a. 
12a of the back portion 5b to both side edges 12b, 12b of the stomach portion 5a. At this time, the elastic 
member lib of the side flap located on the stomach portion 5a is superposed on the elastic member lib of 
the side flap located on the stomach portion 5a, while the elastic member 8b of the waist flap 7b on the 

30 back side is superposed on the elastic member 8a of the waist flap 7a on the stomach side. 

When the shorts type disposable diaper of this embodiment is in wear, as is shown in Fig. 2, a 
continuous gathering is formed at the pair of opening portions 14a. 14b by the elastic members 11a. lib of 
the side flap, and a continuous gathering is formed at the waist opening portion 13 by the elastic members 
8a, 8b of the back and waist flaps. 

35 Accordingly, in the shorts type disposable diaper of this emt)odiment, the gather integrally and 
continuously formed on the body continuously acts ori the waist opening portion 13 and the leg opening 
portions 14a. 14b to enhance the fitness to the wearer and also to surely prevent the leakage of waste 
material from the diaper. 

Further, since the elastic members 8a, 8b of the waist flap and the elastic members 11a. lib of the 
40 side flap are simply contacted with the body 5, the component parts can be reduced and the manufacturing 
process can be simplified. 

Furthermore, by juxtaposing a plurality of elastic members 8a, 8a and 11a, lib or Intersecting them 
with each other, an expanding stress fitted to the wearer's body shape can be exhibited, thus enabling to 
enhance the fitness and prevent leakage. 
45 Next, other embodiments of the present invention will be described with reference to Figs. 3, 4 and 5. 

In a disposable diaper 15 according to another emfc)odiment shown in Rgs. 3 and 4, in addition to tiie 
elastic members 8a. 8b of the waist flap, a plurality of body-sun-ounding elastic members 16a. 16b are 
arranged continuously in belt shape in the surrounding portion of a waist portion located between the waist 
opening portion and the leg opening portions (the area where the absorbent member 4 is disposed.) 
50 A disposable diaper 18 shown in Rg. 5 is different from the disposable diaper shown in Figs. 3 and 4 in 
that body-surrounding elastic members 16a, 16b are arranged at only both sId" portions of the waist portion 
and not at the area wher the absorbent member 4 of the embodiment shown in Rgs. 3 and 4 is disposed. 

. The elastic members 8a, 8b of the waist flap, the elastic members 11 a. lib of th side flap, and ttie 
body-surrounding elastic members 16a, 16b ar preferably formed of natural rubbers, polyur tiiane, foam 
55 polyurethane, etc. and may be of yarn or belt form. 

Since the disposable diaper 18 of this mbodiment has the above-mentioned constitution, it does not 
slip out of place downward irrespective of any movements of the baby (wearer). In addition, since no gap is 
generated at the wearer's side, leakage of waste material can surely be prev nted. 
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Still another embodiment of the present invention will be described with reference to Figs. 6 and 7. 
The embodiment shown in Fig. 6 is constituted substantially the same as the embodiment shown in 
Figs. 3 and 4 except the following differences. 

In the embodiment shown in Fig. 6, body-surrounding elastic members 16 are arranged at both side 
5 portions of the waist portion and at a part of the area where the absorbent member 4 is disposed. 

In this embodiment an elastic member 8 of a surrounding portion A of the waist opening portion is 
an-anged around the surrounding portion A of the waist opening portion thereby forming a waist gather. The 
elastic members 11a, 11a of a surrounding portion C of the leg opening portions are arranged around the 
surrounding portion C of the leg opening portions thereby forming a leg gather. 
10 The elastic members 16. 18 of a surrounding portion B of the waist portion are arranged at both side 
portions of the waist portion and at a part of the area where the absorbent member 4 is disposed, as shown 
in Fig. 6. and a gather is formed in the surrounding portion B on which the elastic members 16, 16 are 
disposed, so that the surrounding portion B can fit the wearer's waist. 

Referring to the elastic member 8 of the surrounding portion A, the elastic members 11a, 11a of the 
*5 surrounding portion C and the elastic members 16. 16 of the surrounding portion B. it is preferable that 
those elastic members show the expanding stresses (per 5mm in width and 10mm in length in the 
expanding direction) of 10 to 120g, 20 to 150g and 30 to 300g. in a 20% stretched state, in a 50% 
stretched state and In a 100% stretched state, respectively. The elastic memtJers showing about 60g, 140g 
and 220g, in a 20%. 50% and 100% stretched states, respectively, are used is this embodiment 
20 Furthermore, the surrounding portion A of the waist opening portion, the surrounding portion B of the 
waist portion and the surrounding portion C of the leg opening portions are, as shown in Fig. 7, disposed 
corresponding to a waist area a, a hipbone area b and a groin area c of a baby (wearer). 

Since the surrounding length of the surrounding portion C of the leg opening portions passes over the 
groin of a wearer, it is largely affected by his activities and the postures. Generally a baby has a figure that 
25 the hipbone area b Is narrower than the waist area a and the groin area c to form a shape like a constricted 
barrel (like a sand glass shape). Therefore, the ordinary surrounding length of a diaper when it is worn is 
shown as surrounding portion A of the waist opening portion > the surrounding portion C of the leg opening 
portions > surrounding portion B of the waist portion. The maximum variation value (A A. A B. A C) due to 
wearer's postures and activities is shown as A A> A O A B. The stress put on the each portion of the 
30 diaper is in relation of surrounding portion A of the waist opening portion > surrounding portion C of the leg 
opening portions > surrounding portion B of the waist portion. 

The surrounding length of the portions A, B and C of the diaper of the present invention varies. If the 
maximum value of the stresses (per 5mm in width and 10mm in length) in a 20% stretched state of the 
surrounding portions of said waist opening portion, said waist portion and said leg opening portions is 10 to 
35 I20g. preferably 10 to 60g. the maximum value of the stresses (per 5mm in width and 10mm in length) in a 
50% stretched state thereof is 20 to 150g, preferably 20 to lOOg and tiie maximum value of the stresses 
(per 5mm in width and 10mm in length) in a 100% stretched state thereof is 30 to 200g. preferably 30 to 
150g. a wearer does not feel oppressive sensation, and he can put it on easily. Furthermore, no gap is 
generated in the surrounding portion A of the waist opening portion and in the surrounding portion C of the 
40 leg opening portion, so that an excellent effect to prevent slipping out of place downward and to prevent 
leaking can be obtained. 

The above-mentioned explanation with reference to Rgs. 6 and 7 is also applied to the embodiments 
shown in Figs. 3, 4 and 5. 

45 (TEST EXAMPLE) 

The following leak and slip tests were made using disposable diapers (dispers according to other 
embodiments) listed below. 

50 TEST EXAMPLE 1 

In this test, the disposable diaper shown in Figs. 3 and 4 was prepared using the under-mentioned 
material and arranging four waist-surrounding lastic members 16a, 16b. which were in 180% expanded 
states, in the topsheet and backsheet 
55 Then, the following test was made using this disposable diaper 15. The results are shown in Table 
listed below. 

• TOPSHEET 2 

Non-woven fabric formed of polypropylene (35g/cm2) 
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• BACKSHEET3 

Polyethylene film (thickness: 40u ) 

• ABSORBENT 4 

Composite material of fluff pulp and high absorbent polymer (bridged material of polyacrylic Na) 
5 * Elastic members Ba, Bb of waist flap 
Waist flap film width: 10mm 

• Elastic members 11a, 11b of side flap 

Elastic rubber of 2mm width: 4 pes. 

• Waist-surrounding elastic member 16 
10 Urethane yam rubber 

(LEAK TEST AND SLIP TEST) 

In this test, the above-mentioned disposable diaper 15 was put on a bsdt>y model of a weight of 10kg. 
After the baby model has changed its attitude between a standing state and a sitting state 20 times, the 
slipping amount of the diaper was measured. Then, the model was laid horizontally or facing downward, an 
artificial urine (physiological saline solution) was supplied from a tube attached to the model so that the 
discharging speed of urine from its urine discharging portion will be 5g/sec. The artificial urine was supplied 
until leak occurs, and the effect of leak was observed. Further, an artificial soft feces mentioned below was 
supplied from the tube so that the feces discharging speed from Its discharging portion will be 4g/sec. The 
effect of prevention of feces leak was likewise observed in the model's horizontal lying state. 

• ARTIFICIAL SOFT FECES: Suspension of bentonite of 3wt.% was adjusted to have a viscosity of 
10c.p. by cartx>xyethyl cellulose 

25 TEST EXAMPLE 2 

The disposable diaper 18 shown in Fig. 5 was prepared by providing four pieces of elastic material, 
which was In a 180% stretched state, between a topsheet and a backsheet around a part of a wearer's 
waist. Then, the above-mentioned test was made using this disr)osable diaper, the results are shown in 
30 Table listed below. 

COMPARATIVE TEST EXAMPLE 1 

In this test, a comparative item, in which the waist-surrounding elastic members 16a, 17a are not used. 
35 was prepared, and the same test as the test examples 1 and 2 was made. The results are shown in the 
Table listed below. 

(EVALUATION OF TEST> 

40 According to the results of the tests shown in the following Table 1 , the diapers of the present invention 
were small In slipping length, large In absorbing amount of artificial urine and artificial feces and excellent in 
antileak compared with the comparative item. 


45 
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Table 


5 

SI ipping 

Absorption 

Absorption 

Absorption 


length 

until urine 

until urine 

until feces 

10 

(mm) 

leak in hori- 

leak in face- 

leak in hori-* 



zontal state 

down state 

zontal state 



Cg) 


(«) 

IS 






Test 1 5 

200 

280 

100 

20 

item 2 10 

180 

250 

90 


Compara- 




25 

tive item 40 

70 

120 

40 


That is, the disposable diaper 15 according to another embodiment of the present invention exhibits 
30 such effects as that the waist-surrounding part of the diaper 15 fits to the baby's body and leak of waste 
material from a gap of the gather can surely be prevented, in addition to the above-mentioned effects. 

It should be understood that the present invention is not limited to the above-mentioned embodiment 
and can be changed and modified within the spirit and scope of the present invention. 

For example, the elastic members of the side flap are not limited to such constitution as that the elastic 
35 member 11a arranged in arcuate shape and the expansible member lib arranged in linear shape are 
intersected with each other. Alternatively, they may be arranged In a curve shape. 

Furthermore, the elastic member lib of the side flap is not limited to Its linear arrangement but it may 
be arranged in a curve shape. 

40 Claims 

1. A disposable diaper including a body having a liquid permeable topsheet. a liquid impermeable 
backsheet, and an absorbent member interposed therebetween, said body being divided into a 
stomach portion which, when in wear, is located on a wearer's stomach side and a back portion which, 
when in wear, is located on his back side, said stomach portion and said back portion being connected 
and fixed together at both side edge portions, respectively, of said stomach and back portions to form a 
pair of leg opening portions and a unitary waist opening portion, wherein; 

said waist opening portion and pair of leg opening portions are provided around entire peripheral 
edges thereof with elastic members fonming substantially continuous gathers. 

2. A disposable diaper as claimed In claim 1. wherein said body further includes an elastic member for 
substantially continuously forming a gather in a surrounding portion of a waist portion located b tween 
said waist opening portion and said leg opening portions. 

a A disposable diaper as claimed in claim 1, wherein said body further includes an elastic member for 
forming a gather on both side portions of a waist portion located between said waist opening portion 
and said leg opening portions. 
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A disposable diaper as claimed In one of claims 1 through 3, wherein said gather is formed by a 
plurality of elastic memt)ers arranged in juxtaposed relation at spaces. 

A disposable diaper as cisumed in one of claims 1 through .4. wherein each of said leg opening portion 
forms a substantially continuous gather by partly superposing a plurality of elastic members. 

A disposable diaper including a body having a liquid permeable topsheet, a liquid impermeable 
backsheet, and an absorbent member interposed therebetween, connecting and fixing a stomach 
portion located on a wearer's stomach side and a back portion located on his back side together at 
both side edge portions, respectively, of said stomach and back portions to form a unitary waist 
opening portion, a pair of leg opening portions and a waist portion, and forming gathers around 
surrounding portions of said waist opening portion and said leg opening portions and at least part in the 
surrounding direction of said waist portion, wherein; 

expanding stresses in the surrounding direction of the surrounding portions of said waist opening 
portion, said teg opening portions and said waist portion are different. 

A disposable diaper as claimed in claim 6, wherein the stresses in a 50% stretched state of the 
surrounding portion of said waist opening portion, the surrounding portion of said leg opening portions 
and the surrounding portion of said waist portion are in relation that the stress of the surrounding 
portion of said waist opening portion is the biggest of all, and the stress of the surrounding portion of 
said leg opening portions is bigger than that of the surrounding portion of said waist portion. 

A disposable diaper as claimed in claim 6 or claim 7, wherein the maximum value of the stresses (per 
5mm in width and 10mm in length) in a 20% stretched state of the surrounding portions of said waist 
opening portion, said waist portion and said leg opening portions is 10 to 120g. the maximum value of 
the stresses (per 5mm in width and 10mm in length) in a 50% stretched state thereof is 20 to 150g. 
and the maximum value of the stresses (per 5mm in width and 10mm in length) in a 100% stretched 
state thereof is 30 to 200g. 

A disposable diaper as claimed in one of claims 6 through 8. wherein the stresses in a 50% stretched 
state of said stomach portion and said back portion in the surrounding portion of said waist opening 
portion are different. 
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Fig 1 
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Fig -5 
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